Effects of angiotensin I converting enzyme inhibition and calcium channel blockade on plasma levels of active and inactive renin in conscious rabbits.
The interplay of juxtaglomerular (jg) calcium fluxes and exposure to AII in the regulation of jg renin secretion, was examined in vivo. An inhibitor of angiotensin I converting enzyme (captopril), a blocker of calcium channels (verapamil) and AII amide were infused, singly or in combination, into the ear vein of conscious rabbits. The effects on arterial pressure, and on levels of active and inactive plasma renin were monitored. Captopril (50 micrograms X min-1 X kg-1) produced a greater percentage increase in renin secretion than did verapamil (20 micrograms X min-1 X kg-1), whilst the percentage fall in arterial pressure was similar. AII amide counteracted more effectively the actions of captopril than those of verapamil. When captopril was infused first, addition of verapamil did not enhance renin secretion (P greater than 0.2). When verapamil was infused first, addition of captopril greatly enhance renin secretion (P less than 0.01). However, when captopril was infused first, and its actions then suppressed by AII amide, addition of verapamil led to extremely high rates of renin secretion. The findings suggest the following: the short loop negative feedback plays in vivo an important role in the rapid modulation of jg renin secretion and the action of AII may involve up- and down-regulation at the receptor and/or post-receptor level; infused agents have rapid access to the critical sites of jg cells; exposure to raised concentrations to AII not only reduces the effectiveness of AII, but also enhances jg secretory responses to lack of AII, as well as to calcium channel blockade. Thus, at least some of the jg calcium channels appear to respond both to AII and to blockers; extreme changes in the levels of active renin are possible without changes of inactive renin levels. Secretion of the latter may be under separate control, or its secretion rate parallelled by the rate of its activation.